SPECIFICATIONS 



OUTPUT POWER 

100 watts minimum continuous sine wave average power output per 
channel with all channels driving 16 ohms over a power bandwidth of 
20Hz to 20kHz at a maximum total harmonic distortion of 0.1%. 

150 watts minimum continuous sine wave average power output per 
channel with all channels driving 8 ohms over a power bandwidth of 
20Hz to 20kHz at a maximum total harmonic distortion of 0.2%. 



OUTPUT IMPEDANCE 

Designed for load impedances of 8-16 ohms. 



AC POWER REQUIREMENTS 

120VAC 50 or 60Hz 1500 watts maximum. 



NOISE 



lOOdB below full output into 16 ohms 15.7kHz noise bandwidth 




SECTION IV 
THEORY OF OPERATION 



4.1 INPOT AMPLIFIER 

A low noise dual op-amp, IC1-A and IC1-B, is configured as a 
differential input amplifier of unity gain (max input +20dB). It 
thereby accepts a balanced or unbalanced input source. 

An attenuator type level control located on the control board 
follows the input amp. The mid point of control rotation corresponds 
to 6 dB of attenuation. 



4.2 SUMMING AMPLIFIER 

The summing amplifier, IC2-B, has a gain of 10. It combines a 
filtered signal from the input level control with frequency 
compensated negative feedback from the power amplifier output. 

IC2-B's output drives the forward gain section of the amplifier. The 
nominal amount of the feedback is 1/40 (-32 dB). 



4.3 VOLTAGE AMPLIFIER 

The voltage amp consists of Q3 through Q7, and is driven by the 
summing amplifier output. The stage has a gain of 50, set by local 
negative feedback, keeping THD low and optimizing linearity. 

Q7 is controlled by R36, a trimmer control on the circuit board, 
and sets the bias of the output stage for Class AB operation. 



4.4 CURRENT AMPLIFIER 

Comprised of Q1 1 , Q12, and Q15 - Q18,this section has an overall 
voltage gain of 1 , Q1 1 and Q12 provide the initial current gain 
necessary to drive the main output transistors from the voltage 
amplifier's output. Output transistors Q15, Q16, Q17 and Q18 then 
provide the high current necessary to drive rated loads. 



4 . 5 OUTPUT PROTECTION 



Transistors Q13 and Q14 sense output current in the load. Signal 
to the pre-drivers (Q1 1 and Q12) is reduced as the signal approaches 
the limits of the safe operating area (SOA) of the output devices. 

Transistors Q27 and Q28 sense overcurrent in the voltage ampli- 
fier stage; if overload occurs they protect the voltage amplifier. 



- 1 - 




4.5 CLIP INDICATOR 



Comprised of IC2-C and the CLIP indicator, this stage senses the 
summing amplifier output. The LED is turned on when the feedback loop 
goes non-linear. A pulse-stretching circuit ensures that the LED will 
stay on long enough to be visible even with short duration overloads. 



4.7 RELAY CIRCUIT 

Normally the output relay is closed and completes the signal path 
from the output of the power amplifier to the output binding posts. 

If IC2-D senses a DC voltage at the amplifier output caused by 
amplifier or power supply failure, or the thermistor R52 measures a 
temperature in excess of 90®C on the heat sink, the base drive to 
the relay drive transistor is turned off and the relay opens. The 
relay amplifier also drives transistors on the control board to supply 
current to the NORMAL or STANDBY LEDs as appropriate. 



4.8 FAN CIRCUIT 

The Model 6400 Amplifier is designed to be basically convection 
cooled with the large heatsinks providing adequate surface area for 
ambient air to flow past and dissipate any heat generated by the 
amplifier. An auxiliary fan circuit is incorporated in the Model 6400 
to provide forced ventilation in the event that the air flow across 
the heat sinks is insufficient. 

Each module senses the voltage at the junction of thermistor R52 
and resistor R51. This voltage becomes more positive with increasing 
temperature. A diode couples this voltage out of the module on 
connector J1-6 and provides isolation between modules. The four 
modules connect to integrated circuit IC301 on the fan control board. 
This operational amplifier is configured as a Schmidt trigger with its 
negative input biased through resistor R304 from the collector of 
Q301. With the transistor not conducting the voltage at the collector 
is approximately +12VDC. This forces the output of the operational 
amplifier negative. Diode CR301 prevents Q301 from being back-biased. 
Resistors R303 and R304 establish positive voltage at the negative 
input to the operational amplifier. When one or more modules heats up 
the voltage on the positive input increases until, at 80°C, it 
exceeds the voltage at the negative input. The output of IC301 goes 
positive causing Q301 to conduct. The voltage at the collector of 
Q301 goes to zero as the relay is turned on energizing the fan. 
Resistors R302 and R303 establish a lower DC voltage at the negative 
input of IC301. As the fan cools the modules and the thermistors cool 
down the voltage at the positive input of IC301 will decrease until it 
is then lower than the voltage on the negative input. The IC trips to 
the opposite state and turns off the transistor and the relay. This 
point has been set at approximately 10-15°C lower than the fan 
turn-on temperature to prevent the fan from cycling on and off over a 
narrow temperature range. 




4 . 9 CONTROL BOARD 



The control board contains the gain controls and level and 
function displays and drivers for the amplifiers. Each amplifier 
module connects to the control board via an 8 pin connector which 
connects to the gain control and provides drive for the LED clip 
indicator and the NORMAL-STANDBY LEDs. 

A fifth cable from the power supply/relay board brings post-relay 
output signals and power supplies for the displays. The headroom 
display circuit is identical for the four channels. Channel #1 will 
be described for illustration; Signal output from the relay board is 
taken through an attenuator made from resistor R211 and R103 which 
connect to the half-wave rectifier CR102 and storage capacitor Cl 05. 
Resistor R108 provides a discharge path for C105. The voltage at 
CRI 02/Cl 05 is +10VDC at 6dB below full output into 16 ohms. Resistors 
R101, R102 and transistor Q101 provide a reference voltage to the 
integrated circuit IC101 which is a 3dB/step LED driver. All of the 
LEDs are illuminated when the level into pin 5 of the IC exceeds 
+10VDC. As the voltage drops below this level the first LED (-6) 
extinguishes. LEDs are connected to every second output and therefore 
the next LED will extinguish at 1 2dB below full output, the third at 
1 8dB and the fourth at 24dB below full output. Capacitor C105 allows 
the LEDs to stay on long enough to be visible. 

Integrated circuit VR3 is an on-board power supply regulator for 
the displays and the +15 volts necessary for the CLIP and NORMAL LEDs. 
The -15VDC for the STANDBY LEDs is taken from the voltage regulator 
VR2 on the power supply/relay board. 



4.10 POWER SUPPLY 

The power transformer, bridge rectifier BRI and the large filter 
capacitors C46 and C47 supply high voltage high current DC for the 
output stages of the amplifiers. Idling voltage is approximately 
+ 75VDC. The high voltage lines to each amplifier module are 
Tnternally fused to prevent a major failure in one amplifier from 
causing all of the amplifiers to be shut down. 

Low voltage +15VDC is established on the power supply/relay board 
and coupled to each amplifier through diodes and low value resistors 
which act as fuses isolating modules in case of catastrophic failure. 

A separate +12VDC supply provides relay power and from this a 
6.2VDC regulated voltage is derived and sent to the modules to supply 
voltage for the over temperature thermistor and the NORMAL-STANDBY 
circuit. 
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